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Description 

BACKGROUND OF THE iNVL-N 3 SON 

s This inversion relates to an improved dry bleach and stele enzyme granular compositions. 

During the i-a >re f years the u i , » in has bee- 1 more and 

mof« comma* chin c fructose by 

3scs in the dairy industry a vast tonnage of 
rennets s used and m . > 

»* powders to impart a better action on proteinaceoos stains on the laundry, 

On July 7. 1970, C. B. McCarty was granted U.S. Pai- No. 3,518,570 for enzyme-containing detergent 
compositions and a process for conglutination of enzymes and detergents, U.S. Pat No. 3,784,478, van 
Karopen et at, issued Jan. 8, 1974, discloses & pat tig » 

containing a detergent surface-active agent, a s < < < builder s»H and discrete, shaped inorganic 
js (is " M x< v. v t t t t ! i 

enzyme granulate with alkaline buffer salt as defined herein fpM of 7-11) used in combination with a 

pe oxyae i ii .set herein 

U,S. Pat No, 4.106,991. Markensen et al, issued Aug. 15, 1878, discloses an improves formation for 

enzyme granulates cor prss ng enzyn " binds* and f ra Sy J eilutose 

23 fibers as 2-40% by weight of the granulate. Optionally, a waxy substance can be employed for {he 

granulating agent, or to coat the granulate. 

The granulates so ptosfoced are tenoned by Martensen ei al- to have a higher physical stability and a 

it < 1 1 a svquently, a very low 

duel tevei. tvferkensen et at. does not disclose that use of , t >\ojid tmo-ov» the enzyme 

as stability in tire presence of peroxyacid bleach. 

After the development of the granulated and coated enzymes presently offered to the detergent 

industry, the use of the enzymes in detergents has grown steadily. 

Making e storage stable mixture of enzyme containing granulates end dry peroxyacid bleach granulates 

is a difficult task, in spite of the fact that some commercially available enzyme t . j 

38 "perborate bleach stabie," -hoy are weak storagewise in the presence or strong peroxyacid bleach 

granulates. It should be noted mat peroxyacid breach granulates are relatively newcomers to the dry 

commercial laundry detergent and bleach markets. The term "bleach* as used herein unless otherwise 

specified means peroxyacid bleach and the terms "peroxyacid bleach powder" and "peroxyacid bleach 

granulates" are synonymous unless otherwise specified. The term "enzyme" as used hereinafter means 
as raw enzyme, unless otherwise specified. The term "enzyme powder" means a mixture of raw enzyme and 

inorganic salts. 

Summary of the invention 

40- This Invention relates to ar m p •> \j o- , „ - < a - c , t neer zyme 

granulate comprises a homogeneous mixture of enzyme and alkaiine buffer salt. The improved enzyme 
granulate is stable when mixed with peroxyacid bleach granulates, 

OBJECTS 

it is an obio * , sent invention to provide a dry bleach and stable enzyme granular composition. 
Other objects will become apparent in the light of ibis disclosure. 

DETAILED DES ON OF THE INVENTION 

Hits invention relates to an improved dry bfeach and stable ei i r. The enzyme 

ecus mixture of enzyme and alkaline buffer salt The improved enzyme 
ttxed a iti perox> < n herein 

means the compo ' • n pdsirsg: (!) ensyme granulates and t2; pe o > 

ss otherwise specified. 

5'his nvention has rttf cm i wal te containing en ymes 1 ser^ ^xfer 

binders and an effective amount of alkaline buffer salt to protect the enzyme from de-activation vis contact 
wlfj peroxyaci i • t ulate. The alkaline buffer salt has a pH of from 7 to 11. The level of alkali buffer 
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salt material contained s the granulate is from 3% to S-7.5% by weight of the enzyme graousafe. An alkaline 
t!i.#sr salt material as used herein is defined as a material ** w 3 «^ f t > 
and compatible inorganic salts. The used ratios of raw e t !♦ ma'-riai are »m f 4 

to 1:200. preferably 1:8 to 1:100, and more preferably v:20 to ! :60. 
s The improved enzyme granulate on a weight percentage basis preferably comprises: 



S^y.^ Granulate Levels C|) 

Ingredient Preferred t ow H ig h 

Proteolytic Enzyme « 0,5 15 

Amylase Enzyme 1 0 5 

Alkaline Buffer Salt 

Materia! 05 3.0 97.5 

Cellulose Filler £ Binder 25 2.0 *f0 

Optional Waxy Coating 25 0 57 



Tfca weight percentages used herein refer to the weight of the granulate toeing discussed, unless otherwise 

SpaCitiOd. 

as The improved enzyme granulate is made with a raw enzyme level of from 0.5% to 20% (0.25 to 10 
Au/gram}, and preferably from 1% to 10% (0.5 to 5 Au/gram) by weight of the total co r ; - 
Anson units and is a term commonly used In the trade to describe enzyme activity The ceiSoSosic filler and 
hinder In tK 0. '\ v ate have a ratio of from 1:1 to 10:1. The level of oellufosic filters Sift the total 
composition Is from 2% to 40%, preferably from 2% to 36%. 

so The stability of the aifceJin© buffer sett materlaLfenzyme granulate of this invention is further improved 
with the inclusion of sn antioxidant salt to the granulate. The antioxidant is preferably used at a level of from 
1% to 40%, more preferably 2% to 30%. The enzyme granulate of this invention is further' improved if it 
has a costing of alkaline buffer salt material including antioxidant with an overcoat of waser-soiubie nonsense 
a m.-itsriai over "aid >< 1 t A coating iovoi of at least 1 " alkaline bettor sail < 1 tt t by weicOt el the 

as ori," ^ < * a* -1, «, j The waxy overcoat is preferably used at a ievel of 10% to 30% aid more 
preferably 15% to 25% by weight of said granulate. 



Granular Compositions 



-■re The improved granular composition of mis invention is a mixture of perosyaoid bleach granulates. 
r< v. rayn r 1 i ii < t f n s und i swtere ii Ik 

gents having a weight ratio of from 1tl to 1:1809 of enz^^ m » ' t " r .1 Examples o 
powc«wer d in U.S. Pat No. 4,404,128. 8. J. Anderson, issued Sept. 13, 

1983, examples of detergent composition and onikter setts are disclosed in U.S. Pat. No. 3,784,476, van 
Ksmr er at <, -ei* * - > fZ- *n os of powdery- < < 1 > 

U.S. Pat. NO. 4.473,507, ?. P. Bossu, issued Sept 28, 1084 S>>U j j t * an be 

term a fated with in the following ran pes: 



:•:• 
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TABLE 2 



Ingredient 


Weight % 


8 teach granulate 


0.5-95 


Enzyme Granulate 


0,1-15 


Brightener 


0-3 


Alkali metal builder salts* 


0-80 


Anionic surfactant 


2-30 


Nonionic surfactant 


1-10 


Ammonium and sodium sulfate 


0-80 


Perfume 


0-1 


Other faundrv ingredients/ 




additives, Le., softeners 


0-20 



*Orthophosphates, pyrophosphates, tripoiyphosphates, nltriie- 
triacetates, ethyteneds amine tetraacetates, carbonates and 
silicates. - 

A preferred mixture is an enayme-peroxyacid bleach granular composition comprising the alkaline 
butter salt protected enzyme granuiafe of this invention and a peroxyacid bleach granulate having a weight 
ratio of from 1:1 to 1:1500 of enzyme granulate to bleach granulate, preferably 1:3 to 1:30. Details of such a 
preferred mixture is disclosed below. 

as 

The a ► t v Suffer Salt Material 

The term "alkaline buffer sstf material" as used herein means a salt having a pH of 7*11 and which 
provides a comparable pH for trie enzyme granutate in the presence of acidic substances for an extended 
38 period of time. lim> the alkaline iw«er sest materia! useful in the present invention can include any one of 

o "'t -> pH 

of a s«if i$> measure^ ' t i 

bicarbonate, p< >» ? . t i ^ > > t i e, s^dsum 

bicarbonate and sodium carbonate. Other suitable alkaiine buffer salts can be used. 
<*o 7 5% of the so us the e «yme granulate h h cass 

at feast 2" ind 0.8% enayroe per Tabte 1. However, other compatible materials can be 

included as part of the alkaline but ■ era Calcium is 

a preferred component and can be an k <um d !or«ct 

4% i'he \r lat 

As used heroin the term "antioxidant" means a substance that 
provided by oxygen or peroxides. The antioxidant is an enzyme stability oocster tor the alkaiine buffer salt 
enzyme granulate. The antioxidant increases the stability of the enzyme when used in conjunction w4b 
so alkaline uffei east Ths * ufate * i 

from 1-40%, and more preferably 2-50% by weight of the enzyme granulate. Some preferred antioxidant 

«atta m sodium sulfite, so item t3t 

used. 

35 Trie Enzyme Granulate 

The enzyme granulate of the present invention has preferably a particle size o? from too to 1800 
micrometers, more preferably from m) to 300 micrometer's, most preferably 300-500 micrometers. 
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A preferred process for making enzyme granoiates of this im et *s crum granuiafing an 

enzyme k u inorganic sails, a jt . t j binder, a liquid phase granulating agent, and Heely divided 
kilo se fibers, in aoeordan t t c - 1 » to include an 

1 ' isv< k i upon 

§ expos*, ft *o p« * * ! j anuiates 

The process for the production of enzyme granulates comprises 0.3., she infroducBon into a drum 
granuSator of from 2 to tp 0 - c \ 1 » 1 ore G to '0% b ght of a binder 3 

herein defined, 0.8% to 20% mzyim and 3% to 97.5% alkaline buffer salt material In an amount which 
< a h. ,< < 3 ivity in the finished granule ortsisfftx 

to of a waxy substance, as defined herein, and/or wafer, in en amount of between 5 and 70% by wesgM. 
whereby the maximum amount el waxy substance Is 40% by weight and the ma^lmem amount of water is 
70% by weight, whereby all percentages are referring to the total amount of dry substances, the sequence 
of the introduction oi the different materials being arbitrary, except that at least a major part of foe 
jrsnoiafing agent I 1 1 I t a sui ia! pari of the pry subs s is mtrodtxtsd in the 
*-> granulate;', whereafter the granulate, if necessary, is dried In a conventional manner, preferably in 3 %id 
bad. 

The cellulose- in fibrous form can be sawdust, pure, fibrous eaifuiose, cotton, or other forms of pyre or 
impure fibrosis cellulose. Several brands of eaiiuiose in fibrous form are on the market, e.g., CEPG and 
AR80CEL In a publication from Svenska Tra »i» itose P wds , tf is stated that 

so to; ti 'f i 1 11 n 1 > ) ' < , 

fiber lerxrih is 16 , >:kn > kill ~ N an the 

approximate average fiber Width is 30 micrometers. Also, it is stated that CEPO S8/500 coikkose has an 
approximate maximum fiber length of 150 micrometers, an approximate average fiber length of SO 

t ' v a <* a e s-^e fiber 

as width of 2S mierom 1 k n - ;ns;on - r - sited for the e 3 of foe 

invention, 

I > < < < r < + a lit vfVi tO At ! 

high melting point or with no molting point sat afl and of a nonwaxy nature, e.g., polyvinyl pynclidone, 
deafe is© derivatives, Inoli < 

as eeliolose or CMC. A granulate cannot be totrned on the basis of ceiloose, Slier, enzyme, alkaline buffer salt 
material s 

i< t ) ' \ ^ ■> < nit's f f t r ! 1 \ 

powder" means raw eme/me mixed with inorganic salts such as NaCs and. Cads- All enzymes can be 
granulated by means ef said process. Pfe;erat)iy. amylases and proteinases am granulated according to the 
35 invention Specific examples are ALCALASK* a Bacillus lichenrformis pn • RASEd and 

SAVfNA^t 1 i i to is^s podif i «>v^ fit< to fnnt '\< K ;t>~di) and 

T£RMAMYba(a Bacillus itcheniformis amylase}. The enzyme can be m granulatef as a 

cried sj i voet t ution, for «amp!s a oncentrai . . " - iuiktn prepared i>y 

ultrafiltration, reveres osmosis or evaporation. 
*a The graruiaf ,ig agent is water and/o i ice The granulating agent is always used as a 

liquid phase in the granulation process; the waxy substance if present therefore is either dissolved or 
dispersed in the water or meited. Sy a "waxy substance" is understood a "wax" which possesses ail of the 
v - 1 i 4 ( ! 1 t < ( > if ( i 1 1 t 50 -* 

6Q*C> {2} the substance is of a tough and not britfie nature, and (3) the substance possesses substantia! 
4§ plasticity at room temperature. 

80th water and waxy substance are granulating agents, be., they are both active during the formation of 
he granulate th< waxy i net » as i constituent 1 h < jrano t 1$ th 1 

the wafer is removed during the drying. Thus, in order to refer at! amounts So the finished, dry granulate, at! 
percentages are calculated on the basis of total dry grantdate emess otherwise specified, which means that 
m water, one of the granulating agent t t 

of water, whereas She wsxy substance, the other grant ger tied tc me other dry 

ocoslltuants when caicufeflng the percentage of waxy substance. Examples of waxy substances are 

H s faffs acohois 5teo>;ylafed fat 1 ~ * , i 

t m g% is, e.g giycere w " , <? r > ^nd .coconut monctett r >ierr r 

ss An d io make an «sn?ym ma- us. mis 

1 . Provide dry ensyme powder, ceiiulose mm, slkafme ouf f c 8 

2. Mix the cry powders of the granulate. 

3. Wet the powder mixture with granulating agent, e.g., water or waxy melt 



5 



EP 0 206 418 B1 



4. Process b wet powder mixture of Step 3 in a granulating apparatus (rotating knife) until the granulate 
has the desire ; .. distribution. 

A eyimds » a mtxer PM 130 DiZ {U.S. Pat No. 3,027,102) car; i. e • in the process tor 

step. The mixer .s equipped n both plough shaped mixers mounted on a herfconsaf to 
« snaft ami a granulating device, consisting of on© or more cross knives mounted e s halt - k 3 
into She mber through the cylindrical watt in a direction perpendicular to the abovemeofconed horizontal 
rotating shaft {i.e., radial of Ins cyiinotef). 

S< Hry so a 1ei< ted bed the moist granuist c Step * until a dryne: t cs both the 

requirements t «n_< si it < i -s ft t 

re strong i it , t - c s it cs* than (0% preferably ess than 3% and 

more preferably bona dry. In the instances where the gra I ,< or principally a 

wax> s , log nay be aqoiree 

8. Optionally coating the enzyme granulate- with an alkaline buffer sait coating, a waxy or some other 
oompaiibte substance. 

Optional Aitotine Buffer Sait Coating of the Enzyme Granulate 



The enzyme granulate produced in 'he present invention can also be coated with aikailee batter salt 
using any number of known apparatuses. Coating in a fiuldized bed is preferred. Examples or suitable 
apparatuses and processes are disclosed in U.S. Pet. Nos. 3,196,827. Wurster and Llndfol Issued duly 27, 
i385 53 T V\ r ued M 5 S68; and 3.117,027, Line >1 and Vt < in 84 

U.S. Pal No, 3,117.027 discloses a preferred fMdszed bed apparatus which can be used for coating the 
eii'i, ^ j.anaHi - ,! < , r f . t < s tt tn y 

enzyme coated granulates. 

The coating process of the present invention comprises e.g.,; 

1, Forming an enzyme granulate having a parScte size of from 100 to 1800 micrometers, preferably 200 
to 800 micfoms \ i h i i pijooai waxy coaling. 

2. Coaling the enzyme granuiate with an effective amount o? aikaline buffer sait material, preferably at a 
level of from 10% to 100% by weight of the enayme granuiate on a dry weight basis. The «wyme 
granulate should bo surrounded by the coaling and the coating -should contain an effective amount of 
alkaline buffer salt. 

The protective coating is preferably applied to tfse enzyme granulate as a 15% to 70% (preferably 20% 
to 80%) solids aqueous solution in a fluidised bed. The temperature range of the solution can be 60-82 'C 
(140-180* F). and i$ preferably 65-77' C (150-170* F). The air temperature of the Wised bed is 45* to 
77* C for the coating/drying operation. The rate of addition of the coating solution and the rate of drying ate 
* f s * sir and volume. 

< a td Coating 

The enzyme granuiate of this invention can bo improved If it contains from 40 to 3000 ppm of calcium 
calculated as calcium chloride. Calcium can be added to tne granulate as calcium chloride or calcium 
s (Slate >ow< s < , c << iOC &0"s ppm 

ibly 170-300 pg 5 r a it) le water used in f i coati g 



Optional Waxy Coating Material 

A noniofiic w&\y materia! can bo applied over fee snsyme granulate or over the ailsaisne buffer salt 
coaled enzyme granulate. The practical levels of optional waxy coating material is up to 57% oy weight of 
the omp< J0%. Examples o N fatty 

alcohofe, efeoxylateo fatty aicohoie. higher fatty acids, mono-, of- and triglycsroiestere of fatty acids, e.g.. 
■iycei i - r > t - r f sub- 

stances a*o TA s'-'?c ! condensed wiir 22 note alcohol) PEC 

e v, ycoi of motocuiat weight 1500-8000} and palmitic acid. Other waxy coatings 
having a men i % a least 60 C can also be used. For example, this waxy 

melted ' ' 0} and is sprayed onto the granulate in a ifcidized bed where coo! air (i 5-30 ' Cs is 
applied to solidify the waxy t^oattng. 



6 



EP 0 208 418 B1 



A ongteffscJ enzyme granulate can be mede using the procedure outlined above using the following 
ingredients: 

ingredie nt Wtf 

Proteolytic Enzyme $ 

Amylase: Enzyme 1 
Alkaline Buffer Salt 

Material 1 W 

n 

5 

Waxy Overcoat (PEC 1S0C) 25 



20% KNC0 3 , 5% Na 2 S0 3 . 
Cellulose Powder - CEPO S20 
Selected from polyvinyl pyrroiidone, dextrin, 
polyvinyl alcohols and cellulose derivatives. 



& A 8 inch Wurstar Fiuidteed Bed Coating Unit with a capacity of about 1 liter can be used. The er«yme 
granulate of pie i cat; I > , , i t ) grams u.yrt e a kkx: ■■■> 

the field bed dryer. To this a 1,000 gram 70*0 aqueous solution, containing 200 grams of potassium 
bicarbonate and 40 go - ; - . nmyeo or- Tno ccc: - - * * ' 3 ;t a 

fluid bed temperature of 75* C to contain less than 0 5% water. Toe coaled onayme grartoiais is then 

35 removes -'tern 'he J, uid osci dryer a inn coating ievoi. 

.About 800 grams of the sJcaii'-e buffs ; sis <s then placed back 

into ths fluid oed dryer. To this 200 grams of TAE J; a are sprayed on at 55* 0 and allowed to cool in the 
dryer with air temperature 20 *C. 



Final weight %: 
Enzyme Granulate 
Protective Coating : 

Potassium Bicarbonate 

Sodium Sulfite 
TAE 22 Overcoating 



61,54% 

15.38 ) 

3.08 ) »•« 
20.00 
Total 100.00% 



The ratio of e out 3.3 to 1 fhe pH Ihe gating " ' b 

ss EXAMPLE Hi 

The enzyme granulates similar to iha* described in Examples I or il are dry mixed with peroxyacid 
bleach graouiatea. 
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y:: y Wt% G rams 

Peroxyacid Bleach Granulate 
Diperoxydo- 

decanedloic Acfd 20.75 

Dodeeanedsosc Acid 1.85 

Boric Acid 22,75 

Na,SO^ 28.06 
Sudjur Acid 

Pyrophosphate $.00 
C.,LAS 50 



S3 20 

Enzyme Granulate of Example i or If* _J17 a 

100 2ft 

*2.S Au/gram protease activity. 



The process used to make tfs© peroxyacid Oteach ararmieie in Example l« is disclosed in U.S. Pat No. 
Sesmesch and Nortel, issued Feb. 2, 1985. 

EXAMPLE iV 

A detergent powder containing the following components: 

Weight I 



DsperoxydodecanedioSc acid 

bleach granulate (Ex. tit) 25 
Enzyme granulates of 

Example i or II 2 
Sodium salt of straight chain C^ 2 

alkylbenzene sulfonate 20 

Sodium trtpoty phosphate 35 

Sodium sulfate 12 

Sodium silicate * 

Brightener 1 

Perfume capsules 0.3 

Water, perfume Balance 



EXAMPLE V 

A laundry addtfive containing the Mowing components; 
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Diperoxydodecanediolc add 

bleach granulate* $0.2 
Enzyme granulates of 

Example Ur II 2 

Brightener and sodium silicate 7 

Perfume capsules 0,3 



? s peroxyacid bleach granulate of Example III is cut with 

soditim sulfate to adjust peroxyacid level to about 8% of the 
bleach granulate. 




outer composition 



(!) an errcyrns Qf artists; srsokiritng e 
87,5% alkaline buffer sail, matedai, 2 

so activity of 0-25-10 Au/gram, and 
(ii) a peroxyacid bfeacb gramrfate, 



f 0.5% to 20% raw t 




r. of Claim 1, 2 or 3 » 
1:30 and said oH is 8 to 10 and said raw eft? 
rafts of teto t;t00. 



i said (!) and said (II) have a weighs rsiio of 1:3 to 



r composition of Claim 1, 2 or 3 v 
s a weight ratso of 1:20 to 1:60. 



r> of Claim 1, 2 or 3 * 



g s pH of from 7 io 1 



n of Ofaim 6 wherein said p 



* from 10% to 87% by «*KJM of 
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said coated enzyme granulate. 

8» The Sfanuijr composiSon of Claim 6 wherein said proactive* < . ■ , d enzyme 

gtarsM® is from 50% to 80% by weight of said coated enzyme granulate. 

s 

9. I i t i k 6 % - i v 1 f >* c x 1 kallne 
b >ks sa ' % ,i hi: oi * < t ect «'< cat i ; 

10. The granular composition of Claims S wherein said protective coating contains SO- 100% alkaline buffer 
?o > ! a lam of 

from 5% to 10% by weight of said ensyme granulate, and wherein She balance of said protective 
costing is seie ed from ant ants, calcium chloride and other c sits. 

11. The granular composition of Claim 8 wherein said alkaline bufier sail material protective coaling has a 
? 6 pH of 8-10, said } tit I 4:1 to 1:1. 

12. The granular composition of Claim 1. a or 3 wherein antioxidant is present at a level of 1% to 40% by 
we ghr ci s , n • , < v.o c« 
said enzyme from rapid deactivation Irs the presence of peroxyacid bleach granulate. 

13. The granular composition of Csaim 12 wherein said antioxidant is present at a level of £% to 30% by 
weigh; of said emeyme granulate. 

14. The granular composition of Ctaim 6 wberem said protective coating is a mixture ci alkaiir-e buffer salt 
2S ano' antioxidant, said coating having a pH of 8 to 10, 

15. Tne granular composition of Claim 8 wherein said alkaline buffer salt is selected from tbo group 
consisting of potassium bicarbonate, potassium carbonate, tetrapotassium pyrophosphate, tripotassium 
polyphosphate, sodium bicarbonate and sodium carbonate, and mixtures thereof, said alkaline buffer 

ao salt in said protective coating being present at a level of 5% to 50% fey weight of said enzyme 
granulate. 

16. the gtat n > * ' 1 J wherein said enzyme granulate contains calcium Son 
derived from calcium sulfate or calcium chloride at a ievof of 40 to 3000 ppm by weight of said enzyme 

35 granulate, calculated as calcium chloride. 

t ?. > < - -j* i with a 

coating of water-soluble nomomc wax having a melting point of at least 38* C. 

*q 18. The granular composition ot Claim 1, 2 or 3 wherein said enzyme grano ak - > , "tc w ixy 
coating at a level of from 5% to 57% by weight of said enzyme granulate, and has a melting point ot s; 
least 50 *C, 

18. Ths granular composition of Claim 18 wherein said coating of said water-soiubie nonsonic waxy coating 
-«s is present at a level of 1 0% to 30% by weight of said enayroe granulate. 

20. The granoiar composition of Claim 18 wherein said water-soluble nonlonlc waxy coating Is present at a 
fevet of 15% k; 25% by weight of said enzyme granulate. 

so 21. Thi > t > ' ' » ' " I < * < 

of: fatty alcohols, ethoxylated fatty alcohols, higher fatty acids, mono-, di- and trtglywolesfers of fatty 
acids ».g glycer monostea ^ ^xylates and coconut mr* - a ^fixtures 

thereof. 

ss 22. Th* gi oposition of Claim 21 wherein said nontonic wax Is selected from the group consisting 

of. TA£ 2?; PEG 1500-8000 and patmrfic acids. 

J. The gram Hired sgenoes mixture 
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of raw enzym© is a homogenous mixture af proteolytic and amytolytic enzymes. 

Revindications 

« 1. Composition granufaiie stable au stockaoe. cbmprenam : 

! >i c s " 20 v ^ d'un© 

ymo t lf,3 9 ~° fi'un ss ampo eicat 2 it 40 t 
cette enzyme ayant une acfivit-^ de 0.25-1 0 Au/g et 

Ji> S: 4K > It c < 1 

oQ tedtt sei tampon aicaiin a un pH do 7 a 11, mesure en solution a 10 % ; 
- - ! osyme brute ©t fedt i i alcaltn s< - ssson ? r. <. t i 1 
1:4 a 1:200; 

od iadii© charge ceHuioskjue et iedit iiant dudit granule (!) ©o«t presents on una proportion 
ts ponderafe do 1:1 h 10:1. 

2. Comj :> oso-s i® 
group© comprsnant !@ bicarbonate de potassium, te carbonate de potassium. I© pyrophosphate 
tsirapotassjqi.5©, te polyphosphate tripotsssipu; it >. Donate da sodit m et a cart seats de sodium, 

;>•> is its do potassium. 

3. Compos' t t t r^rs iacs> el c it <o c«mp\o.1 ut sel 
minora! ants-oxydant onoisi dsns So group® compter an: o v \ > ^ « - sod^m *t is 
fhtosu ate i& sodium et leurs m&ang i < pot iie dudil i-oxydani au sei tampon 

s>s aicaiin stani ds 10:1 a 1:50. 

<i Comt v. •>< la revindication 1< 2 ou 3 < ... u « dralo duciit 

granule (l> audit granule (II) est da 1:3 a 1:30. el iedit pH est d© 8 a 10, et Sa proportion ponderate da 
fadiis enzyme ixute audit sel tampon aicaiin estde 1:3 a 1:100. 

30 

6, ™* > i 1 { u « h -\ r> t 

m , brut aoc 1 ■> n est < Q a 1:50 

6. Composition granulans seion la revendication 1, 2 oy 3, dans laqueiie iedii granule covenant una 
as enaynie est enrobe 3'un enrol t t 1 i 1 * - port aicaiio 

ayant un pH de 7 a 1 1 ; iodit enrobag© protectee entourant iedit granule" sonionani one oozymo ei 
coolant un© messieurs siabiiiie de Vmzytm en presence dudit granule contenam on ageot de 
atenohiment sax psrscides. 

7. 'Ccrnposiiion granuiaira soioa ia ravondioalioa B : dans isquelle ladif onrobaca ptosocifaa' est present an 
une quantlis de 10 a 87 % on pc is par r a: t ; u 

S. Con t ) 5ion ia rsvendtcation 8. dar 1 < •> , ; > u « f *< t ^ 

iedit grafjute contenant i'enzyme est present er: una quantise de S a SO % on poids par rapport audit 
4-s - > - enmbSe, 

9. i a rsvendfcaikm 5, dans teqoeite tedlt enrobage 

00 % on poic \ i , rial n« i %t<*ut 

so 10, Composition granuiaite soion !a revendioaiion 6. dans laquelio iedii onrobage protecteur content 50 a 
100 % ©n poids du sel tampon aicaiin per rapport audit ©!te tedtt so; 

tampon sica n est psm i m urn quantiie de 5 a 10 % en poids par tapper'- eu-^f granule eontsnant 
ens enzyme, et dans iaqueile la rest© dudit ©rwobsge protoctear est cbelst patmi ios ant i-exy darns, to 
ch ( f ur N sc s miniraux compa^fofes. 

S5 

11. Ojmpositon granuialre seion la revendicafion 8, dans iaguett© iedt ©nrebsge pmtectsur eontenant un 
set tampon aicaiin a un pH de 8 a 10, ia proportion dudit $ c< "t, et dud t 

onrobage proieeteur Smt do 4:1 a 1 :l. 
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12. Cocnposi t 1 2 ou 3, dan© aqi - present en one 
quantise cte 1 & 40 % en poids par rapport audit granoSe conienaot on© v , < . -tmpon aicalte 
staoi present en one quanta efteace permettent de stabiliser tedfte enzyme oontre u«© rapid© 
M < ts itic t < 1 f • n fun jfsnu f pwtscd^s 

13. ( mpo ifon < gnu! r« \n re ndi< i sent en un© 
juantite do 2 a 30 r o ensyms, 

14 f->t •> n a I i Kti ti, di n t u est un melange 

j-5 du m\ tampon aicaiin et ci'un anti-oxydant, cet ©nrobage ayant un pH do 8 a 10. 

15. eotn i i f i t s i i ■■ 

groups compmoant So bicarbonate da potassium, ie carbonate de potassium, fe pyrophosphate 
tetrgpoiasstque, fe poiypri; a: ns.ie bicarbonate de sodium et is carbonate do sodium ot 

■is leers melanges. Sedit sol tampon aicaiin dudit snrobags protecteur team present en am qvmM de 6 a 
SO % 0! po ir rapport am - ntenam one enzyrm 

18> Cumpositiun grsmtem seion la revsndfcatiofi 1, 2 ou 3, dans iaqusila {edit granule nontenant una 
©nsyme consent un ion calcium derivant du sulfate da caidum ou du chicx-era d© calcium ©ft on© 
29 quartets da 40 a 3000 pprn en poids par rapport audit qvmM coroenwrt un© enzyme, cstte quantise 
Slant caSculea sous forme de anionse de calcium. 

17. Composition granufair© seion la r©v©ndtcation 1, 2 ou 3. dan© laqt «d co-tenant un© 
ensym© est entour^ ci'un enrooaga consilium d'uoe ciro ocmionique soiubl© dans iteau ayate: m point 

» d© fusion d'au moins 38" C. 

18. Composition granulans seion (a revindication 1, 2 ou 3, dans iaquciie ledit granule contenaot vm 
enzyme comprsnd un ©nrobago du iyps cir© non ioniquo, ©n un© quaotSts do 5 a 57 % ©n poids par 
rapport audit granule contenant un© enzyme, ©t a un point d© fusion d'au motos 50° C» 

3S? 

1 <} v > x rt ot roc. jcp co" st tud d t ne dr© non 

teniqee sofubte dans rean as; present m one qoamte.i de 10 a 30 % an poids par rapport audit granuie 
nontenant un© enzyme. 

35 2ft Composition granuisira seion fa revendseatson 18, darts laqusifs fsdit mvetemenr du type cir© ©on 
ioniqo© soluble dans feau est present ©n un© quantity de 15 a 25 % an poids par rapport audit grantee 
contenant una enzyme, 

21. Composition granuiaire seion la ravendioaSion \7. dans iaoueile iaaife f non iouiqos est cdoisie cians 
4Q !o groupe coniprsnant - aiaoois gras ; las aiooois grss sti;oxyiea t acirios pros sapaneiim, ies esters 
fu u r v «. <lun< 

slky «v 

Otr i re ?©ion !a ravundicatson 21, dans iaqueiie ladite cir© non ioniqus est cholai© dans 

45 ©ok ' " TAi in p 3 1500-8000 © s id s aimitSques. 

2a Comp< rtg . seion 'une queiconqu© dss , - ^,ae 

iedit ^©ang© homcj^.^? a . > - >n% ss ot 

d'enzymss amytolyUques. 

!*atentanspf8©ha 

1. Eino <. j i!f gronoiinrfo n ' stehoitend: 

{i; ein enzymgranuiat, umfasssnd eir;s homogene Misehung ans 0,5 bis 20 % Rohisnaym, 3 bis 37.5 
ss % emn* - t s -■ 5 r ' v * t j t -<s * rrn 

mlttets. wobel das Enzym eine /Oeivi^t von 0.2S bis 10 to'g autwetst, und 
(Si) ein p©! 1 - 1 > < granuiat. 
w©! n das 3© ! is v >r (!) urn ii) 1:1 bis 1 500 »©tfggt 
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das aikaiisabe Pufrersaizmaseriai mm pH-Wsrl von 7 bis 11, sis iQ%i<:j& iSsang geroeysen, h&: 

i -~he ^uffsrsaizraM^s einC 1:4 bis 1:200 

aufweisen; ynd 

wori) das G . ateriai unci das BindsmifM getna$ {I) em • •■ . taitnis von 1:1 bis JG:1 

2, Gaanuitote Zusanaaspsaazung gama'; Ansr.iruch 1 wo:;?-; das „ -s v - 11 < n ( 
Istausds <oonat <ak*neafbonat, TVa >sphst Trikaii- 
u ripe > i t i t i ' 

« 

3, u< i c i- c ' i 5 p a Anspruch 1, wona das. &fka-ische Puftersajgmaterisi p A * ~ 
aos m F. '") OitVi - isf -j- acr Grypp? bosisiwd 

i ' sofiungsn, woboi dss Gov cats 

vsrhSitnts von Aniioxkians ;<o ak f f n :5 > « -\ ! 1 1 * 1 ^ ^gt 

«' 

4, 6ra uiis ^ussmt - i ' 5 \ns f dor 3. wot s Gewtchfe arhMftis vor (!) und 
{11} 1:3 bis 1:30, cser pH-Wsrt 8 bis 10 uod das 0«wichtsvefh§Hnis vert rohero Bmym md aifcaSschem 
Pyffersaizmateda! 1:8 bis 1:100 bstrSgt. 

a© 8. Granulans Zu$&mm<?n.-*>tei.ng g*ml$8 Ansprooft 1, 2 Oder 3, worin das Gfcwscnisv&rhSftnis von robem 
Emym und aikaSsschsm Puffersa&rnateria! 1:20 bis 1:150 befragt 

8, Granulerta Zusarorrssnsistzung gsmSS Ansproch 1, 2 odsr 3, worm a: i at mit «inor« 

SeftytzOdsreug vsrssften ist, w&eho) sine i V 0 r^a «ru«iui< s mit 

as ~ 1 ; a is 11 ( ». SchuteOberzug da x i t ! p ^ f « a i t. 

diner wrbesssrten SiafaiiiUil d«s Eozyms in Qeswwt d«s Pe < *. *ts fOht 

?, Qraftuiiefte Zusammensatsung gem£8 Ansprucn 6, worin cter SchuteUberzyg 10 bis 0? <$ew.-%, 
baac-g " i>an yn-igranuiai na * 

30 

8. Qrarsuiierte Zusammensataurig gemSS Anspruch 6, worm dfossr, das Efixyfogranyiai wyigsbsnd® 
Sebulz a' I y Risroacht 

9. G' ' x '< ~ < p a i " h o s p < I bis 100 Q«w.~% 
s?,- aiaalisabas Purlers;:!,?, Pazogea aui dsn 8chLP:0berzng, aPhait. 

10. Grsrwlferte ; -ul Ansprucb 8. worin cfer Schotabbera-g SO Ws 100 

, At' PafiaraaSa, baaogen > den SchuteObereut), n ! una das aikallsc*e P idersa ^ m elosr 
Meng* ven 5 bis 10 Qew.-%, bezogen aaf das ©nzymgranylat, vorhanden isf und der R&si des 
*) Schijtai3b8rj;;gs siisgawahif ist aus Antioxidant: en, Csfoiumdifotid und anderoo Nompaiifoisfi anorgani- 
.^chen Sateen. 

11 Gfanu«8ite Zusammensetsiing gema'S Anspruch 6, wodn cter Schotaaberavig mit d«;ri alkaiiscbeo 
Pulfersaten la * i i «, j ui 

45 .-a SchuizSbencsjg 4:1 bis 1:1 bsir^yi. 

12. GfKfiulserie Zusarnri^ns^tzung gemSfi Anspruch 1, 2 otter 3, worin das Antioxidant in einor Msnge von 
1 bis y, Cf * F 

i I i <r « & he j <53k sruog in Goge 
s» wart <fes PofOKysayrs-Bissschrrtiaaigranuiate «j stsblfeieraa. 

13. Granuferte Zusammonsstong gemSg Anspruch 12, worin das Aofioxidaos in mux Mong-s von 2 fcis 30 
Gs^.-% te:> st Sat, vorhandsn ist. 

ss 14 Granyiierte Zusamrrisnsetsung gemaS Anspmch 8, worin dar Sc-t r 

aikci schsn I . lum AnSoscidans Isi und der Ob .. z jg einen H -Wed von 8 bis id aufwsist. 

15, Gramiiterte Zusam 5 as Ansr^tsori B, wodn das -m gewablt ist aus 
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dsr Sruppe beslebend aus Kaiiutnblcarbonat, Kteartxnst, > katsi 

} «>>< * / i . 'at u«d Natriun^carbonat sowia deren Mischursgao tind wosln das arxafcacha 

PuffefsafK iro SchuajuDerax; in &in&r Msngs voo 5 bis 50 <3w.«%< bszcgsn auf d&s Eozymgs-aaaS&S. 
vofhamteo ist 

s 

16. Oar uti c \ v ? 1 "> Oder 3, •> rs ^ n i s nmsmn. 

< > r d, in mmr Mmg& von 40 L " 1 N r h i d 35 

Gawicbi dss Hnsymgranutets und bereehnat sis Calefemchloriti, enthaJt. 

?o 17, Granaiiefts Zusammensefeung g©ma£ Ansprxsoh 1, 2 oder 3, wodn das Snaymgranolal mil emem 
Uberzug sua ©inaro wasseriSsficban nichtionlschen Waobs mU ainam Schroeiapunkt von waoigsteas 
38 *C umga&an ist 

18. i 1 1 „ s 1 f. h jas K gt it -~i < t y n 
(5 - ' ft hsi ug lema M< < » vc ? bfs 5V Gavs c ' v f <i - 1 mam 

Scbmstepankt von wanlgste.ns 30" C umfa8t. 

19. QtaauNarta Zus&mmansattijag gemaS Anspraeb 18, worirs dsr Ubarsug aus dam vvassenc-sischsn 
KHCfttiofsiscbeft Wachs m eira* Menga von 10 bi$ 30 6©w.-%, txaragen aaf das Enzymgranofet 

re vorbanden ist. 

20* Gtswugaite Zusammansetsung gerea£ tB. worin bar wssset ~ iscbs Wacbs- 

Obwucs ^ f sog ~> , J vofharsdaa ist 

is 2 x t s$ 1 waast ssi aus 

cfe ! Orupp " - ' - - 5 - ' - Fettefiuren, Mono-, DJ- 

und TrfgiyewolasSarn vor> Fettsauren.. z.8. Oiycaroimoaoatearat, AJkylaryteHioxylater) und Kckosrtygnoo-- 
noatbsaoSamid, scw« darso Miacbyogan. 

sa 22, Grantiaerts Zysarrananseteuag gom&S Aasprucb 2t worSn daa nfchttoniscbe Wacbs ausgewSbit ist aus 
dar Grappa bestebsnd aus: TAEm, PEG 1500-8000 und Paimitinsaaren. 

23. GraKuljarte Zusammanssfaung gea-S/i ainam dsr voraagaiiaodan AnsfxucHo, dadurcn §ekenn2<9!cbna!. 
daa dia bomogana Mischung das Pottanayma sine homogana Mlschung aus protaoiytiacbsa und 
as amy;o;yiiachar) Enaymen ist. 
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